Cofactor-independent phosphoglycerate mutase has an essential role in Caenorhabditis elegans and is conserved in parasitic nematodes.
Phosphoglycerate mutases catalyze the interconversion of 2- and 3-phosphoglycerate in the glycolytic and gluconeogenic pathways. They exist in two unrelated forms that are either cofactor (2,3-diphosphoglycerate)-dependent or cofactor-independent. The two enzymes have no similarity in amino acid sequence, tertiary structure, or catalytic mechanism. Certain organisms including vertebrates have only the cofactor-dependent form, whereas other organisms can possess the independent form or both. Caenorhabditis elegans has been predicted to have only independent phosphoglycerate mutase. In this study, we have cloned and produced recombinant, independent phosphoglycerate mutases from C. elegans and the human-parasitic nematode Brugia malayi. They are 70% identical to each other and related to known bacterial, fungal, and protozoan enzymes. The nematode enzymes possess the catalytic serine, and other key amino acids proposed for catalysis and recombinant enzymes showed typical phosphoglycerate mutase activities in both the glycolytic and gluconeogenic directions. The gene is essential in C. elegans, because the reduction of its activity by RNA interference led to embryonic lethality, larval lethality, and abnormal body morphology. Promoter reporter analysis indicated widespread expression in larval and adult C. elegans with the highest levels apparent in the nerve ring, intestine, and body wall muscles. The enzyme was found in a diverse group of nematodes representing the major clades, indicating that it is conserved throughout this phylum. Our results demonstrate that nematodes, unlike vertebrates, utilize independent phosphoglycerate mutase in glycolytic and gluconeogenic pathways and that the enzyme is probably essential for all nematodes.